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After  initial  studies  on  the  selection  of  the  optimum  egg  yolk 
concentration  in  the  medium,  the  minimum  seeding  dose,  and  sane  animal 
■experiments,  the  author  extended  her  studies  to  an  investigation  of  the 
properties  of  the  culture  medium  itself  and  the  growth  characteristics 
of  the  tularemia  agent  in  this  medium. 
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Determining  hov  long  the  medium  car,  serve.  In  everyday  work, 
the  question  hov  long  a  medium  can  be  used  becomes  very  Important. 

For  example,  the  principal  disadvantage  of  McCoy's  medium  is  that  It 
oust  he  freshly  prepared.  Ivon  one  month  from  the  date  of  preparation 
it  may  no  longer  be  serviceable  as  a  culture  medium.  Under  field 
conditions,  vhen  the  proper  facilities  are  lacking,  the  necessity  of 
preparing  fresh  batches  of  the  medium  presents  very  serious  difficulties 
It  vas  definitely  important,  therefore,  to  find  out  whether  a  liquid 
egg  yolk  medium  having  good  storage  characteristics  could  be  developed. 
Therefore,  a  special  experiment  vas  set  up  to  determine  how  long 
the  liquid  egg  yolk  medium  in  question  vould  remain  effective.  Thus, 
the  freshly  prepared  medium  vas  poured  into  flasks  and  placed  in  a 
closet  at  room  temperature  for'  longer  storage.  Before  being  filled  vith 
the  medium,  the  flasks  vere  checked  to  ensure  sterility  and,  once 
filled,  closed  vith  rubber  caps.  During  the  first  six  months  follcr.ri.ng 
the  date  of  preparation,  the  flask6  vere  opened  once  a  month  and  the  .... 
"medium  vas  distributed  into  test  tubes.  The  latter  vere  seeded  vith 
various  doses  of  the  tvo  tularemia  strains  selected  for  the  purpose. 

The  experimental  findings  demonstrated  that  the  culture  medium 
retained  its  properties  during  the  whole  test  period.  It  vas  found 
that'  the  tularemia  agent  grew  Just  as  veil  in  a  medium  prepared  six 
months  before,  as  in  freshly  prepared  medium.  '  Consequently,  the 
liquid  egg  yolk  medium  can  be  prepared  in  advance  and  it  can  be  taken 
for  granted  that  the  storage  dates  determined  do  not  represent  limit 
values.  Inasmuch  as  it  has  been  established  that  long  storage  docs 
not  affect  the  properties  of  this  particular,  medium,  it  can  be 
definitely  stated  that  it  can  be  prepared  in  advance  and  shipped  to 
central  supply  points  for  subsequent  distribution  to  peripheral  and 
secondary  laboratories  and  epidemiological  stations. 

The  liquid  egg  yolk  medium  vas  prepared  in  advance  end  tested 
by  the  author  on  her.  field  trips  to  epizootic  tularemia  foci  and 
areas  where  the  disease  bad  broken  out.  The  liquid  medium  vas  trans¬ 
ported  to  these  points  in  flasks  with  rubber  stoppers,  sealed  vita 
Mendeleyev  sealer,  then  transferred,  when  required  for  local  use,  to 
sterile  test  tubes.  It  proved  invariably  effective  for  culturing 
bacteria  isolated  from  animal  sources. 


Proliferation  and  "M"  concentration  of  the  tularemia  agent  in 

liquid  egg  yolk  medium.  It  has  been  demonstrated  by  the  works  of  . 

Bailey,  Claypon,  SSesney,  Penfold,  Buchanan,  and  others  that  bacterial 
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proliferation  in  liquid  culture  media  proceeds  strictly  according  to 
certain  lavs  of  growth.  ia_-  f_cu  that  the  bacterial  population 
proliferates  according  to  c-rt^...  fast  roles  c_"  as  easily  verified 
by  making  a  periodic  count  of  '.nn  bacterial  cells  in  a  culture.  A 
graph,  vise  re  the  number  os’  t-cm-rin  is  recorded  on  the  ordinate  and. 
culture  tine  on  the  absciss...,  yields  a  typical  growth  curve : 

•Immediately  ai’ter  seeding  there  is  a  short  period  when  there  is  no 
proliferation.  Shea  the  number  of  bacteria  begins  to  increase;  first- 
slovly  then  rapidly,  reaching  at  a  given  moment  a  level  at  vhich  it 
resains  constant  for  a  tine.  Ibis  is  ‘follcved  by  a  period  vhen  the 
total  nunber  of  viable  sicrocrganisms  declines. 

Ibe  works  of  Sheman,  Care  ran,  .Dubes,  etc.,  have  shown' that 
the  growth  of  the  bacterial  population  r?.y  be  drastically  affected 
by  such  factors  as  temperature  differences  between  rather  and  daughter 
cultures,  the  age  of  the  rather  culture  as  well  as  the  size  of  the 
seeding  dose. 

As  a  result  of  his  studies  on  the  entero-typhoidal  grow  of 
bacteria,  Bailey  reached  the  conclusion  that  at  the  peak  of  the 
stationary  phase,  the  number  of  bacteria  per  unit  volume  of  the 
medium  is  at  its  peak,  and  that  this  maximum  is  always  ah  absolutely 
constant  for  each  bacterial  type .  It  is  Bailey  who  Introduced  to  the 
microbiological  vocabulary  the  term  "M”  concentration,  i.e.,  the 
concept  that  each  bacterial  strain  has  a  characteristic  maximum 
population  density. 

Different  bacterial  types  differ  by  their  "M"  concentrations 
even  under  absolutely  identical  conditions. 

3he  "M"  concentration  of  eech  type  in  a  given  culture-  medium 
is  an  absolute  constant.  When  the  seeding  dose  exceeds  the  "K" 
concentration  of  the  strain,  the  surplus  "bacteria  die  off,  and  the 
characteristic  ”M"  concentration  is  soon re-established,  jj  j 

Since  bacterial  growth  rate  and  "M"  concentration  are  factors 
which  can  serve  as  good  indicators  of  the  quality  of  the  dilture  medium 
and  can  determine  its  application  in  a  number  of  situation^  arising 
in  the  course  of  studies  on  a  given  bacterial  type,  the  awhor  set  up 
— experiments  to  that  effect  with  the  tularemia  agent  in  liquid  egg  yolk 
culture  medium. 
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It  has  teen  found  that  for  studies  on  bacterial  growth  in  liquid 
media  the  most  appropriate  are  the  direct  bacterial  cell  count  methods, 
i.e.,  either  a  count  of  the  colonies  graving  on  the  culture  plate,  or 
a  count  of  the  viable  bacteria  in  Unit  dilutions  corresponding  to  the 
Initial  proliferation  values. 


In  the  present  vorh,  the  author  had  used  the  second  of  these 
methods.  She  inoculated  vith  naterial  from  tvo-day  tularenia  cultures 
100  cc  of  liquid  egg  yolk  medium,  the  inoculation  dose  being  100,000 
bacterial  cells  per  1  cc  of  the  medium.  Hie  batch  vas  carefully  stirred 
sod  titered  into  a  series  of  test  tubes  vhich  had  been  carefully 
sterilized  before  being  filled  vith  various'  dilutions  (ten- fold  dilutions) 
of  the  culture  mediua.  He  test  tubes  vere  seeded  using  a  different 
pipette  each  dilution.-  He  pipettes  employed  in  this  operation  vere 
graduated  and  carefully  calibrated.  Both  mother  and  daughter  cultures 
vere  gram  at  37*0.  At  set  tires,  s espies  vere  tak-a  from  the  mother 
cultures  and  titered,  as  before,  into  a  series  of  test  tubes.  In  order 
to  nullify  the  effect  of  temperature  differences,  the  test  tubes  vith 
the  culture  'uediun  vere  heated  in  a  thermostat  before  seeding  to  a 
temperature  of  37* C.  He  growth  of  the  tularemia  agent  in  this  mediua 
vas  studied  in  tvo  strains:  No.  9  and  No.  13.  He  mother  cultures  vere 
kept  under  observation  for  80  days. 

Evaluation  of  the  results  consisted  of  a  microscopic  examination 
of  the  culture  smears,  and  tests  in  vhich  cute rial  from  the  test  tubes 
vas  grown  in  the  thermostat  in  McCoy's  medium  for  five  days. 


He  experimental  data  obtained  prove  that  the  initial  stationary 
phase  in  this  case  is  very  short,  since  already  tvo  hours  after  seeding 
one  can  note  the  first  si^Js  of  proliferation,  and  during  the  next  fev 
hours  the  number  of  bacteria  rises  to  100  million/cc  of  the  mediua. 
Within  36  hours,  bacterial  concentration  in  this  experiment  reached  Its 
"IT  value,  the  count  being  1  billion  bacterial  cells/cc  of  the  medium. 

■v  -  • 

For  graph  see  page  74. 


He  numbers  along  the  abscissa  indicate  the  age  of  the  culture, 
in  days.  Hose  along  the  ordinate  give  the  bacterial  count. 


He  curve  in  this  graph  shews  that  the  stationary  phase  of  peak 
proliferation  vith  the  Saet.  tularenee  is  very  long  in  the  liquid  egg 
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yolk  medium  and  that  at  37*,  th^  tncteriul  court  does  cot  he^in.  to  drop 
until  the  9th  day.  The  count  cocoir :±zL  to  decline  for  cany  dayo  so  that 
it  vns  still  dropping  on  arc  oloh  cay,,  vhich  corked  uhe  end  of  the 
observation  period.  ^.1.  ^VwV'^2  C-'.— TC.C  tori  sties  and  high  "li" 

concentration  of  Fusteurella  tudarenoin  in  the  liquid  egg  yelk  medium 
prove  that  the  latter  is  an  excellent  culture  m-diur  for  thin  micro¬ 
organism. 

The  scraholo.-v  cf  Pasteurs!!-  tnlarsnois  in  the  liculd  eye  yolk 
medium.  The  rorgioic-f  of  the  rulnr-ma  agenu  in  this  ssdiun  presents 
many  interesting  features. 

Francis,  Park,  Calii -Valerio,  Socov,  Khatenaver,  Sinay,  IJvizhkov, 
Levchenko,  and  Volferts  vere  all  tele  to  demonstrate,  in  their  studies 
that  the  tularemia  agent  is  extremely  polymorphous  cad  that  It  nay 
occur  either  in  coccal  fora  or  in  the  fora  of  short  rods.  They  proved 
further  that  the  eoccal  ferns  predominate  in  older  laboratory  strains 
grown  for  long  periods  of  tine  in  artificial  nutrient  media,  and  tact  a 
predominance  of  rod-like  fores  characterizes  the  newly  isolated  strains. 

*  • 

Khatenever,  Sinay,  Francis,  Dressel,  and  others  report  that 
cultures  grown  in  liquid  media  contain  curved,  thread-like,  frequently 
granular  forms  the  coloration  of  vhich  is  often  bi -polar. 

O'Hara,  Kudo  and  Kubayashi  mention  ths  unusual  polymorphism  ’ 
of  Risteurella  tularensis  and  correlate  this  fact  with  the  virulence  of 
the  strains.  The  findings  of  these  authors  indicated  that  the  core 
virulent  a  culture,  the  more  diversified  the  morphology  of  its  forms, 
and  the  less  uniform  its  color.  When  virulence  decreases,  the  bacteria 
assure  a  coccal  fora. 

On  the  strength  of  studies  performed  on  k3  strains  varying  as  to 
virulence  and  isolated  at  different  .  dates,  Hesselbrock  and  Fochay 
conclude  that  the  tularemia  agent  displays  a  great  diversity  of  forms, 
the  most  typical  of  vhich. are  those  common  to  all  Pasteurella  tularensis 
strains:  large  and  small  coccal  forms,  flat  or  cylindrical  rod-like 
forms,  thread-like  end  very  large  spherical  forms,  as  veil  as  the  so-called 
filtrable  reproductive  forms  so  minute  that  they  appear  as  mere  pin-pricks. 
The  authors  think  that  all  these  peculiar  and  unusual  entitles  are  not 
involutional,  but  that  they  represent  actual  and  typical'  forms  of  this 
pathological  agent,  representing  various  periods  of  its  growth  .cycle. 


:  rrs-  .m 


-  6  - 


la  liquid  egg  yolk  medium  snars,  Pasteurella  tularensis  appears 
in  general  much  larger  than  in  solid  culture  nadia,  and  its  fern  is 
definitely  bacilliform.  Vhen  carefully  ermnined,  tie  liquid  medium 
smears  show  (especially  during  the  first  15  ••  hour-  cf  grc*.rth)  many 
bacteria  arranged  in  pairs  and  interconnected  by  t-nuous  filu-ente. 

Kbatenever  and  O'Eara  mention  these  thread-like  shadow,;  which  seen 
to  link  the  separate  bacteria,  and  O'Hara  regards  then  as  a  characteristic 

cf  the  •  tularemia  agent.  -  She  presence  of  these  filaments  indicates  a . b-" 

very  active  process  of  proliferation.  Occasionally,  the  bacteria  in  the 
smears  are  arranged  in  fours  and  fives,  forming  short  chains.  As  the 
density  of  the  bacterial  population  rices,  these  chains  become  progressively 
shorter,  their  links  gradually  assume  the  fora  of  cocci  vhich  form, by 
and  by,  aggregates  and  "clumps." 

In  her  ova  studies,  the'  author  could  observe  many  unusual  forms, 
e.g.,  vibrioid  forms,  clavated  forms  resembling  dumbbells,  as  veil  as 
some  extremely  long  and  coiled  forms.  She  found  that  in  general  these 
unusual  forms  stain  very  unevenly  *  and  that  they  often  contain  one  or 
two  deeply  stained  granules.  * 

During  the  early  proliferative  stages,  i.e.,  at  those  times  vhen 
proliferation  is  very  active,  one  often  observes  relatively  long  chains 
of  bacteria  vhich  remain  linked  for  a  time  by  tenuous  filaments.  Shis 
coincides  vith  the  findings  of  Zmshenetskiy,  vho  called  attention  to  the 
elongated  Proteus  vulgaris  forms  found  around  the  periferies  of  the 
colonies  of  this  microorganism.  Vhen  they  are  'stained  one  can  see  that 
they  contain  granules.  It  vas  thought  at  first  that  these  granules 
represented  nuclei,  but  subsequent  cytological  studies  proved  this 
ecncept  to  be  erroneous.'  It  vas  found  that  these  granules  belong  to 
individual  bacteria  vhich  are  not  separated,  still  lacking  dividing 
vails.  later  there  is  an  equalization  of  the  rates  of  growth  and 
proliferation.  2fce  long  Proteus  rods  separate  to  form  Individual 
bacterial  bodies.  The  same  occurs,  apparently  vith  Pact,  tularense  in 
the  course  of  its  growth  cycle;  during  the  period  of  active  growth 
some  of  the  bacterial  cells  cannot  detach  themselves  from  the  mother 
cell,  and  present  the  appearance  of  long  filsm*  its  containing  various 
inclusions.  Eesselbrock  and  Foshay  on  observing  such  forms  thought 
that  they  consisted  of  several,  still  unseparated  bacteria.  Vhen 
material  from  cultures  containing  such  peculiar  fonas  vas  seeded  in 
McCoy's  medium,  the  bacteria  grown  vert  invariably  true  to  their 
morphological  type. 
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When  liquid  egg  yolk  smears  arc  stained,  it  should  he  remembered 
that  in  the  preparations  the  culu~--e  a.-_vaa  is  stained  tco,  cai'thut  it 
forms  the  background  for  the  stciu-d  ‘—ea.ria.  lienee,  contrast  staining 
techniques  are  recommended.  In  Piwrs  stained  pra'arationo  -she  caetcrla 
are  stained  violet,  the  background  pal«  pink.  pratr-cmsd  si.iriu- 
(2-3  hours)  in  aeneous  methylene  blue  solutions  gives  gesl  r-aalta :  tha 
bacteria  are  stained  deep  blue,  the  background  light  blue.  pucks in-bluing, 
used  as  indicated  by  Muromtsev,  produces  satisfactory  results  vitk 
semi-liquid  culture  medium  preparations.  Ihis  is  a  very  rapid  contrast- 
staining  method. 

With  these  smears  it  is  best  to  employ  vet  fixation,  methods.  Css 
author,  in  her  verb,  used  the  Iiikiforov  mixture  and  staining  tinea  of 
10-15  niautes.  Bee  conventional  flame-fixation  method  gives  poor  results, 
inasmuch  as  it  often  causes  the  sneers  to  vr inkle  or  even  vash  off  in 
vater. 


Studies  on  the  motility  of  Pasteurella  tularensis.  Ihe  motility 
of  the  tularemia  agent  has  been  studied  by  cany,  but  recoins  a  soot 
question. 

The  findings  of  Kudo,  O'Hara  and  Kubayashi  indicate  that 
Pasteurella  tularensis  can  rove  actively.  These  authors  are  of  the  . 
opinion,  furthermore,  that  there  is  a  certain  correlation  between  the 
Botility  of  a  strain  and  its  virulence.  Ihey  made  use  of  special  stain¬ 
ing  cethods  to  demonstrate  that  bacteria  cultured  from  such  strains  yero 
provided  with  flagella.  " 

Soviet  as  veil  a3  American  scientists  reject  the  assumption 
that  Pasteurella  tularensis  la  a  eobile  microorganism,  since  none  of 
thea  have  succeeded  in  observing  it  in  ration.  Yereninova,  for  example, 
studied  twenty  different  strains  of  Pasteurella  tularensia  in  hanging- 
drop  cultures,  but  could  never  observe  any  active  aaveaent. 

Hesselbrock  and  Foshay  discuss  this  ratter  exhaustively  in  their 
latest  work.  Using  certain  highly  complicated  supravital  staining 
cethods,  they  were  able  to  ascertain  that  the  bacteria  were  provided  . 
with  delicate  filaments  vbich  linked  thsnlnto  groups.  In  fixed 
preparations  these  filaments  vere  often  broken  and  looked  glagslla, 
vbich  apparently  rust  have  misled  O'Hara  and  his  covorkers  into 
thinking  they  vere  true  flagella.  Shese  n flagellate"  fores,  however, 
vere  perfectly  motionless. 
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After  having  studied  numerous  preparations  (actually  thousands 
of  preparations)  the  authors  he  cam  convinced  that  'aoteurolla  tularensis 
is  nationless.  Shay  feel  that  the  filaments  one  oh-orves  in  the  mm 
are  not  real  flagella,  hut  a  special  fcstuie  chsr-st.viuiug  one  cd  the 
growth  stages  of  this  particular  microorganism. 

5he  writer  of  the  present  article,  "being  anxious  to  invest! “ate 
the  question  of  the  motility  of  the  tularecia  agent  fer  herself,  seeded 
-liquid  egg  yolh  cultures  with  ten  strains:  Kos.  9,  13,  lb,"  10,  5,  23,  2S, 

EG,  and  Eft.  3he  mobility  of  the  microorganisms  was  studied  throughout 
"by  the  haaging-drop  method  after  the  cultures  had  "been  incubated  for 
twenty- four  hours  in  the  thermostate.  Jhe  cultures  for  this  study  vers 
grown  at  different  temperatures,  thus,  at  37**  26*  and  20*.  Ihey  were 
cultured  at  different  temperatures  for  this  reason  that  nary  micro¬ 
organisms  are  more  active  at  lower  temperatures.  For  example,  B-  j pseudo — — 
tuberculosis  Pf.  is  motionless  when  grown  at  37**  tut  quite  active 
when  cultured  at  16-20*.  ^  Lii 

Although  the  author  grew  and  studied  in  liquid  egg  yoUc  medium 
ten  different  strains  of  the  tularemia  agent(  strains  which  differed  as 
to  their  virulence), not  once  was  she  able  to  detect  any  movement.  In 
some  highly  virulent  strains  {for  example,  in  Bos.  31*  It  and  K31), 
the  brownian  movement  was  quite  distinct;  it  was  so  merited  in  some 
cultures  grown  at  lower  temperatures  that  it  almost  gave  the  appearance 
of  slow  motion. 

though  the  experiments  were  repeated  many  times,  the  results  obtained 
were  always  the  same. 

Pasteurella  tularensls  grown  in  liquid  egg  yolfr  medium  at  '  . 


different  temperatures.  Contrary  to  most  bacteria  which  can  grow 
within  a  temperature  range  of  3  or  b*  to  b5*,  the  tularemia  agent  proves 
la  artificial  culture  media  highly  sensitive  to  temperature  changes. 

In  McCoy's  medium,  even  when  grown  at  the  optimum  temperature  of  ' 
37*,  Itesteurella  tularensls  begins  to  show  the  first  signs  of  prolifera¬ 
tion  only  after  2*8  hours."  At  lower  temperatures  it  generally  fails  to 
grow.  Hence,  the  temperature  has  to  be  closely  watched,  particularly 
when  the  "bacterium  is  to  be  grown  from  freshly  isolated  animal  material. 

>  Ibis  is  s  great  complication,  since  under  certain  field  conditions  aid 
with  certain  types  of  equipment,  it  is  practically  Impossible  to  obtain 
the  optima  temperature  level.  .  , 
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Eie  author  set  up  special  e:r.eriuents  in  order  to  study  *1« 
possibilities  of  culturing  sect.  tuiarense  at  lover  tes~aruvsrc3. 

Kino  different  strains  vere  seel-.',  and  grown  ut  37%  do'  and  20* 
(mble  1 ) •  an  McCoy's  nemuu,  «**.sc..  as  used  in  ■ — ■  -  •• —  aacc  *o. 
the  controls,  there  vas  nc  y.-olifcr-ui::;  as  37*  fee-  vhc  first  15 
hours.  At  28®  only  a  fev  strains  -.reduced  a  veJS  grouts  *_y  the 
5th  to  7th  day. 

It  must  be  mentioned,  however,  that  in  the  licud_  egg  yolh 
medium,  at  temperatures  less  than  optimum,  bacterial  prsli.dra.uicn 
is  ouch  slower.  For  example,  vhil(.  bacterial  concentration  in  csscsro 
from  cultures  grove  at  37*  is  comparatively  high  already  after  lo 
hours,  in  smears  from  cultures  grown  at  ?3®  it  i3  lover,  and  in 
smears  from  cultures  grown  at  20* ,  there  are  only  a  fev  scattered 
bacteria. 

Stable  1. 

Bact.  tularer.se  cultured  at  different  temperatures. 
(seeding  cose  10,000  bacterial  organisms) 

I  Incubation  temperature 


Strain 

| 

—  2S*  I 

20 

Liquid  egg 

McCoy's 

liquid  egg 

McCoy's 

liquid  egg 

McCoy’ a 

lyolk  meet. 

medium 

yolk  red. 

medium 

yolk  med. 

medium 

So.  9 

[  44+ 

j  +++ 

4-H* 

44 

m 

4 

. 

’ 

Bo.  13 

.  444 

44 

m 

+ 

- 

Bo.  31 

444 

444 

*** 

{  444 

*a 

a 

«■* 

+ 

•» 

Bo.  lb 

4+4 

44 

« 

+ 

- 

so. 

•444 

•  4+ 

• 

- 

No.  10 

444  ■ 

++ 

« 

4 

- 

Ko.  25 

j  444 
j  444 

444 

S  +”■ 

44 

- 

4 

• 

Ko.  23 

44 

-■ 

a 

-  . 

So.  28 

444 

>  444 

4+ 

- 

4 

- 

Symbols :  +++  *  very  active  proliferation 

4+  m  active  proliferation 
+  m  slight  proliferation 
-  ■  no  proliferation. 

Remark:  proliferation  data  recorded  for  a  period  of  two  days  (»  J*6  hrs) 
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Jfcaierous  experir.2r.tj  with  various  seeding  dcccs  have  demonstrated 
that  Pasteurella  tularenyi3  ic  less  ucnjitiVi.  xo  xcnp-ra-ur.:  variations 
In  the  liquid  egg  yelk  medium. 

Bact.  tularense  vill  grow  in  this  medium  even  at  Ci.*£. 


Conclusions.  ■  •'•■  .  ~ 

1.  As  proven  "by  the  bacterial  growth  rate  and  hi^.  "M" 
concentration,  liquid  egg  yolk  is  an  excellent  culture  medium  for 
Iksteurells  tularensis. 

2.  in  the  liquid  egg  yolk  radium,  the  Bact.  tularense  ha3  the 
same  morphology  as  in  impression  preparations  from  animal  organs.--  IM3  — 
proves  that  for  growing  Pasteurella  tularensia  the  liquid  egg  yolk 
medium  is  better  than  other  media,  because  its  composition  is  very 
similar  to  that  of  the  medium  in  which  this  microorganism  occurs  in  nature. 


3.  She  liquid  egg  yolk  medium  does  not  deteriorate  la  storage. 
According  to  the  author's  own  experience,  it  can  be  effectively  used  for  • 
upwards  of  six  months. 

U.  Bact.  tularense  is  less  sensitive  to  temperature  variations 
in  the  liquid  egg  yolk  medium,  end  can  be  grown  in  the  latter  even  at 
lover  temperatures  (according  to  the  author's  experience,  even  at  26*). 

5.  liquid  egg  yolk  culture  medium  proposed  vill  make  it 
possible  to  initiate  comprehensive  studies  on  such  imperfectly  clarified, 
subjects  as  the  pathogenicity,  morphology,  motility,  enzymatic  properties 
and  other  characteristics  of  the  tularemia egent. 


'  \  Summary.  .  *  . 

vJ  •  •  .  ‘ 

Studies  on  the  growth  characteristics  and  morphology  of  Bact. 
tularense  in  liquid  egg  yolk  medium  as  well  as  Hie  keeping  properties 
of  the  latter  demonstrated  that  this  medium  rapidly  produce  Bact. 
tularense  cultures  from  minimum  seeding  doses,  f  ^  -  - 

Ike  growth  characteristics,  morphology  and  *M"  concentration  of 
Bact.  tularense  in  the  medium  in  question  prove  that  the  latter  Is- 
superior  to  other  culture  media  used  for  the  purpose. 
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Proliferation  of  tulsxenia  strain  Ho.  13  ' 
in  liquid  e^j  yolk  aediva  et  37*C.  ;  ica 

Initial  seedin3  dose:  lOO^CCO  MU* 

bacterial  bodies. 
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1  billion 
100  Billiot  ICOJiRit 
10  aillion  .ID  wit. 
1  Billion  •  i  mh. 
100  thousand  105  j. 
10  thousand  107. 
1  thousand 
100 
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108 
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Ha  och  adcwtcc  otjioxcciio  bdcmh  BbipamiiBamw  s  cyncax. 
Ha  ock  ODAKKar  otjio/Kciio  xoAimecrso  mkkdo6iiux  xnerox. 

Kmk  shako  H3  nDHBeAcimoS  rpadmeexofi  xpiiBoil,  i:axcn- 


Ha^bHas  CTaanoHapnas  <ba3a  naaonex  Tysapeiism  s  JKitAxoii 
xe/mmofi  cpeae  okckl  nponojuKiiTejibHa  h.  to-ipko  jia'nmaH  c 
9-ro  ahs  npH  T-pe  37°.  HaHKHaeicn  MeaneHHoe  yueiibaieHKC  06-' 
mero  Ko.iHHccTBa  mhkpo6ob.  OniHpamie  mhkpoSob  aaTsrHBaoT- 
ta  Ha  npoAOAKHTejibHufi  cpox  h  He  3aKaKKiiBaeTca  ewe  x  80-yy 
j  >  AHX)  (cpox  Ha&noateimx).  Odwnfi  xoa  pa3MHOKceiiHK  TyaapeunM. 
i  HhlX  MHKD06OB  B  JKHAXOii  HCMTOKMOfl  CDeae  >H  BbICOKaH  cM»-KOH- 

•  BeHipaoira  vxaauBaioT  «a  onTiiuaabKOCTb  siofl  coeaa  jum  Btipa-  • 

I  BJIBSHUS  8036yAHTtUlH  TVSHDeMHH. 

»  Mop^ojiorHs  uiiKpouOB  Tyaspeatim  b  jkhahoS  xejiTomjoB 

j  cPeAe.  MopiJjoaorKH  TynspeMHUHoro  MiKpo6a  n  xchakoh  xcesTtw- 
»ofi  cpea,e  npeAcra  Bauer  pas  mrrepccHux  oco6e)raocre0. 

■  PaSoTaim  OpeHcuca,  napxa,  T a.’um-Ba.repj:o>  CouoBa,  Xa- 

‘  xeneBcpa,  Cmiaa,  jlBiiwxoBa,  JleaieHKo.  Baucbepii  noxasaiio. 

\  wo  na.TOHKii  Ty.iapeMiui  —  Hpe3Buaaf:HO  no.uiMopdmbiii  Miixpcd, 

nerDCfarauwAca  b  diiac  kokkob  h  xopOTeubKnx  nanoaeK.  Iloa 
3T0H.  Asa  CTapWX  .laGODiiTODHblX  WT3MM0B.  AAHTejJbHO  XPaliHB- 
uiiixcB  Ha  hckvcctbchhux  nHTare.’!bHbix  cpesax,  xapaicTepHhiu 
SBAaeicn  npeoS.iaaainie  kokkobux  (boon,  b  to  Bpeus  xax  y  CBe*  1 
5K03UAMCHUWX  WT3MMOB  npeBasiipytoT  nanoHxoBnAHbie  tbopwu. 


